This paper examines the importance of financial services as risk coping mechanisms in Sri Lanka. While insurance and savings products function as ex ante, i.e. preventive, strategies for consumption smoothing, credit is typically used as an ex post risk coping strategy. Based on household survey data, this paper estimates the determinants of a household's use of one, two or all three types of microfinancial services by applying ordered probit models and separate probit models for different combinations of financial services. There is empirical evidence that a household's likelihood of participating in microfinancial services increases with its increasing perception of risk. Furthermore, whether a household is more or less likely to use microfinancial services depends, to a large extent, on the type of risk, whereas the accessibility to one, two or three microfinancial services is related to the experience of specific hazards in the past. Following earlier findings, this paper argues that the poor are less likely to use microfinancial services than their better off counterparts in Sri Lanka.
Introduction
In many developing countries, less than half of the population has access to the formal financial market (World Bank 2008) . The lack of access to finance for the majority of the world's population is seen by recent development theorists as a critical way of generating persistent income inequality, as well as revealing slower economic growth. The type of risks faced by the poor, such as those of death, illness, injury and accident, are no different from those faced by the better off, but the poor are clearly more exposed to such risks which can severely affect their livelihoods, due to their economic status, income and earning abilities (Holzmann and Joergensen 2000, Siegel et al. 2001) . At two stages a household can cope with risk: ex ante, before a hazard appears to the household, or ex post, after the occurrence of such shock (Morduch 1995 , 1999 , Townsend 1995 , Dercon 2002 .
In the past, financial services were not considered to be an option as an ex ante risk management strategy for low-income groups. The poor were seen as too poor to afford the costs of financial services, for instance insurance premiums. Hence, they did not seem applicable for formally provided financial services and even, additionally, were seen as uninsurable for the wide variety of Therefore, we first attempt to identify the determinants for the three different types of microfinancial services by estimating separate probit models for each financial service. Second, we estimate the determinants which affect the household's decision to use zero, one, two or all three different types of microfinancial services, by using an ordered probit model 37 . In addition, we calculate probit models on specific combinations of financial services, for instance loans and savings. We argue that the estimation of an ordered probit model might add additional value by investigating the kind of factors which determine a household's participation in more than one financial service and whether a higher risk exposure in the past influences the household's decision to diversify and extend the uptake of microfinancial services. From this, we aim to derive insights as to what kind of role microfinancial services might play in terms of risk mitigation. By doing so, it is our objective to contribute to the discussion of the demand and supply side factors determining the participation in microfinancial services offered by MFIs in Sri Lanka. Finally, we identify the households which use more than one service and which use no or only one service; that is, which are the more and which are the less financially capable households.
A comprehensive survey of 330 households conducted in 2008 is used in the analysis. Here, we focus, first of all, on the use of financial services, which is determined by the supply and demand of such services (World Bank 2008) . By analyzing the usage of microfinancial services, we do not estimate the determinants of the demand for microfinancial services, but the determinants of their actual use. This use represents a mixture of and interrelation between the demand for and supply of financial services. Only the households who have access to the financial service market can use financial services; thus, we implicitly include such access into our estimation of the usage of such services. We control for the access to financial services by identifying the socioeconomic characteristics of the user and non-user and interpret the result of our estimations concerning the usage of financial services, i.e. the access to financial services on the supply, and especially the demand side.
We find some evidence that households may not link financial service uptake with an additional risk, but it depends on the type of risk whether they can use them as risk coping measures. However, the access to financial services is often limited for them, as it is rather unlikely, considering their high risk exposure in the past and in the future, that the poor would voluntarily choose not to 37 On the one hand unobserved heterogeneity may influence a household's participation in all financial services, but on the other hand a reverse causality may occur, as households without insurance may save more or take up more or higher loans to manage possible future shocks.
Mirko Bendig -9783653016413 Downloaded from PubFactory at 01/03/2019 08:10:20AM via free access use financial services. In addition, there is evidence that household heads with no or little education are more likely to be excluded from the uptake of savings, credit and the combination of savings and credit, which indicates their lack of financial capabilities. The outline of the paper is as follows. Following this introduction, Section 2.2 presents the conceptual framework of the study. Section 2.3 discusses the determinants of the uptake of financial services in developing countries. A short overview of the microfinance sector and the household's risk exposure in the past in Sri Lanka is presented in Section 2.4. Section 2.5 describes the data, defines the explanatory variables, and discusses the summary statistics. The estimation methodology is presented in Section 2.6 and the results in Section 2.7. Section 2.8 concludes.
Conceptual Framework
This paper argues that financial services function as important risk management mechanisms; thus, while insurance and savings products are ex ante, i.e. preventive, strategies for consumption smoothing, credit is typically used as an ex post risk coping strategy (Morduch 1995 , 1999 , Townsend 1995 , Dercon 2002 . However, a household's choice of loans, savings and insurance products depends on a number of interconnected factors. Such factors include the following (see in more detail Essay 1, Section 1.1 and 1.3): First, compared to non-users, users of a financial service have, due to their membership of a financial institution, an informational advantage, and a higher level of financial literacy due to their ongoing experience with financial services while using them. Second, savings play a major role as loan collateral. Third, there are financial products, for instance credit life insurance, which includes a mandatory use of another service. Third, the feasibility and coverage of financial services differs in the case of more diversified hazards. Therefore, we argue that the microfinancial service participation of low-income households, i.e. the usage of no service, one, two or all three types of microfinancial services, gives an indication of the diversification of a household's financial behaviour and the respective risk coping strategies in use.
The study framework structures the relationship between a household's participation in financial services and its level of financial capability, and a household's ability to use these as risk management strategies and its vulner-ability 38 (Matul 2009) . Covering a wide range of savings, credit and insurance products, financial services are strategies with which to address the specific financial needs of a household. These services can be provided formally or ininformally.
The participation in financial services is also determined by a household's financial capability level, which consists of the knowledge, skills, experience and attitudes which make a household more or less capable of managing its money, preparing for risks, planning ahead and using financial services (PFRC 2005 , Matul 2009 ). Financial capability, or financial literacy as it was initially conceived, is a combination of three interrelated elements, namely the knowledge, skills and attitudes that make a household capable of managing its finances (Rutherford 1999 , PFRC 2005 , Matul 2009 ). Financial capability is a relative, not an absolute concept (Rutherford 1999 , PFRC 2005 . It may be possible to define a basic level of financial capability that is required by everyone in a given society (PFRC 2005) . Beyond that, the degree and nature of financial capability required by any given individual will be determined by their financial circumstances (PFRC 2005) . This knowledge is acquired by experience, education and training; and passively through information from various other sources, e.g. family and friends, media, brochures from, and information meetings organized by, MFIs. The state of knowledge will typically increase throughout a person's life, but it can become redundant or inaccurate if circumstances change (PFRC 2005) . The person's knowledge needs to be applicable to managing their money and to make appropriate financial decisions. People must be able to take the necessary steps to apply their knowledge and skills, which depends highly on their attitude towards financial capability. They must be willing to invest time and other resources in order to apply their knowledge and skills, to be able to gain access to information, advice and other resources, and to be confident enough to exercise their skills and to act on the results.
In behavioural terms 39 , our analysis differentiates between more or less financially capable households (Matul 2009). On the one hand, a more financially capable household is proactive, has a positive attitude towards managing its finances, envisions longer horizons in financial planning, saves systematically, tries to insure or at least prepare for risks, and borrows in a responsible way 38 Vulnerability is defined here as a combination of a household's risk exposure and its ability to manage such risks, the related consequences, and the participation in microfinancial services as measures for managing shocks (Siegel et al. 2001 , Cohen and Sebstad 2003 , Matul 2009 (PFRC 2005 , Matul 2009 ). Hence, the household uses differentiated financial services, i.e. more than one service, which may lead to higher asset accumulation in the future. On the other hand, a less financially capable household is more reactive, does not see much sense in using financial services or is not able to manage money, or plan ahead, and tends to live from hand to mouth and respond spontaneously to risks (PFRC 2005 , Matul 2009 ). The household typically uses fewer financial services than the more financially capable household. This leads to a lower ability to respond to risks which might occur in the future and thus to a higher level of vulnerability. We analyse which are the more and which are the less financially capable households, i.e. we consider the determining household characteristics. Financial capability is highly related to a household's vulnerability (Matul 2009). The degree of a household's vulnerability depends on the characteristics of the risk and especially the household's ability to adequately address the expenditures which are associated with the consequences of such risks 40 . Vulnerability can be divided into three steps of a risk chain: the incidence of the risk or risky event, the household's decision to choose which type of risk management strategy is feasible as an appropriate response to the consequences of the peril, and finally what is the outcome, i.e. the welfare loss of the household, due to the incidence of the risky event (Siegel et al. 2001) . If the household's welfare decreases after the experience of the shock, its vulnerability therefore comes explicitly from risks; moreover, the relative impact of risks shows the degree of such vulnerability.
Determinants of the Uptake of Financial Services
Building on its financial capability, we analyse the household's participation in financial services, as a possible strategy for managing the risks they face. Therefore, it is important to note that there are several empirical findings in the literature on the determinants of the usage of financial services in developing countries, from which we derive predictions to control for in the estimations. The literature can be divided into three strands, each separately analysing one service of the three elements of the finance trinity (Essay 1, Section 1.3). There are considerably more studies which focus (particularly) on the issue of credit (Atieno 1997 , Kochar 1997 , Jabbar et al. 2002 , Nguyen et al. 2002 , Pal 2002 , Pitt and Khandker 2002 , Swain 2002 , Zeller and Sharma 2002 40 "A household can be vulnerable to future loss of welfare below socially accepted norms caused by risky events." (Siegel et al. 2001: 4) .
Mirko Bendig -9783653016413 Downloaded from PubFactory at 01/03/2019 08:10:20AM via free access Tarp 2008) than on savings (Gupta 1970 , Deaton 1992 , Gurgand et al. 1994 , Muradoglu and Taskin 1996 , Spio and Groenewald 1996 , Fafchamps et al. 1998 , Kimuyu 1999 , Aryeteey and Udry 2000 , Kiiza and Pederson 2002 , Hoogeven 2003 or on insurance in developing countries (Asfaw 2003 , Jütting 2003 , Cohen et al. 2005 , Bhat and Jain 2006 , McCord et al. 2006 , Giné et al. 2008 , Cole et al. 2009 , Giné and Yang 2009 . None of these studies estimate the differences between the determinants of a household's participation in zero, one, two or three microfinancial services. Nevertheless, all studies consider the impact of different determinants, especially several demographic and socioeconomic household characteristics, on financial service uptake, determinants which are of particular importance for our analysis.
In the literature, female-headship is viewed as being negatively related to the use of financial services (Pitt and Khandker 2002) . Several contributions recognized household size as an important determinant of the use of financial services (Swain 2002 , Dror et al. 2007 , Barslund and Tarp 2008 . Furthermore, there is evidence of a negative relation between age and the demand for informal credit (Barslund and Tarp 2008) and for insurance (Chankova et al. 2008 , Giné et al. 2008 . Essay 1 (Section 1.7) reveals such a life-cycle effect for the participation in loans and insurance schemes in Ghana. Several contributions have found that the household is more likely to take up financial services, especially loans (Kiiza and Pederson 2002 , Pal 2002 , Pitt and Khandker 2002 or contract insurance, with the increasing income or wealth of the household (Jüt-ting 2003 , Pauly 2004 , Bhat and Jain 2006 , Dror et al. 2007 , Giné et al. 2008 ). Higher asset endowment and land ownership of a household is generally expected to have a positive effect on the choice of taking up one or more financial services, whereas it is expected that lower income earning abilities due to lowscale self-employment or unemployment are negatively associated with the use of financial services. The fact that a household receives remittances can influence the timing of savings within the life-cycle of a household (Spio and Groenewald 1996) and increases the likelihood for the uptake of savings products while decreasing it for insurance uptake, which underlies its savings' function as an insurance substitute (Essay 1, Section 1.7).
Education is a significant determinant for credit (Jabbar et al. 2002 , Pitt and Khandker 2002 , Swain 2002 , Barslund and Tarp 2008 ), savings (Kiiza and Pederson 2002 and for insurance uptake (Chankova et al. 2008 , Giné et al. 2008 , McCord 2001 . Households differ in their cognitive ability to understand an insurance product and other financial services as well as their willingness to experiment with them. Hence, we argue, in line with the literature, that lower levels of educational attainment reduce the probability of using any of the three financial services. The positive effect of education is expected to be particularly strong for the use of more than one service or of insurance, as this goes along with more sophisticated participation in financial services, a better understanding of complex financial services and a higher level of the household's financial capability.
In developing countries, loan schemes play a significant role in the risk management of a household, i.e. the use of credit not only to start a new business activity, but also in the form of additional working capital or to restart a business after recovery from a shock (Zeller and Sharma 2002, Nguyen et al. 2002) . A positive relationship exists between a household's past exposure to shocks and the use of various microfinancial services for the tested risks such as death or illness (Essay 1, Section 1.7). Therefore, we propose that households with a higher exposure to risks are more likely to use loans, but less likely to use savings and insurance after a shock. We expect a complex picture for the wide variety of the risks we control for. Giné et al. (2008) find that risk averse low-income households do not have access to insurance, whereas households which feel themselves more exposed to risk are less likely to use financial services (Essay 1, Section 1.7). It is plausible to argue that better off households have a better ability and willingness to bear a given amount of risk compared to relatively poor households, so that the poor are most risk averse in developing countries. They are too close to subsistence, so that a given loss can be ruinous for them (Ray 1999) . Therefore, we suggest that the use of financial services by low-income households increases with the degree of risk aversion in Sri Lanka.
Microfinance Sector and Risk Exposure in Sri Lanka
In Sri Lanka, the main providers of microfinancial services consist of cooperatives, Non-Governmental Organisations (NGOs), Community-Based Organisations (CBOs) and the Government's Samurudhi Savings and Credit Programme. The MFIs have a broad coverage, except for in the Northern and Eastern regions (Gant et.al 2004) . Sri Lanka has a rapidly growing emerging microfinance market; indeed it has the fourth highest ratio of borrowing clients to total population among the 20 countries with the highest microfinance penetration in the world (World Bank 2008) . Even though Sri Lanka has one of the most diversified microfinance sectors in the South Asian region, the ultimate users of microfinancial services are mainly households in the middle quintiles (Tilakaratna et al. 2005 ).
We asked the households surveyed to list the most important, second most important and third most important sources of future risks in the forthcoming five years. By doing so, we aimed to identify the risk exposure of the household and the risks with the highest impact on the household's income and consumption in the future. In Table 2 .1, sources of risks based on self reported rankings are presented from the survey data, which are used later on as determinants in the analysis according to their importance. The households report war and terrorism (19%) as the most important peril they face in the future; a dramatic increase of input prices (18%) and serious illness of a working adult household member (8%) are cited second and third most frequently. Environmental or weather related shocks such as drought (8%) or floods (1%) and economic shocks, for instance the loss of their job (5%), follow with significantly lower frequency. Other important family related shocks such as death or disablement of a working adult or other household member are reported only in a minor proportion of the households.
Overall, there is evidence that family related shocks are key risks faced by households, while a relatively high share cites the impact of war and terrorism, which are associated with individual harm, and the serious illness of a working adult household member as important risks they face in the future. The death of a household member is rarely reported, indicating its lower importance for the households. Nevertheless, in terms of severity the death or severe illness of any household member, or an accident or illness leading to permanent disability are generally seen by respondents as those risks that have the highest financial impact on the household's income and consumption.
Family related shocks are generally characterised by their low frequency, so that they are suitable for a microinsurance scheme. Risks with higher frequency and impact such as less serious health problems are harder to insure as they are predictable and recurrent events. Aggregate or covariate shocks such as weather related risks like drought or flood, and economic shocks, for instance the dramatic increase of input prices, are harder to insure or and the insurance can only be limited for these due to their covariate nature (Townsend 1995) . Therefore, the provision of credit, as a form of ex post risk management, or of any savings product, as an ex ante risk coping mechanism, might play a key role for lowincome households in coping with the consequences of the risk they face and in sufficiently smoothing income and consumption. 
Sources of Data and Summary Statistics
The analysis of this paper is based on a household survey conducted from May to July 2008 all over Sri Lanka. The survey was undertaken for a research project on the demand for microinsurance among low-income households in Sri Lanka. In total, 330 households were interviewed, including two strata of (micro)insured and non-insured households where the latter functioned as the control group. For the insured strata, we chose five different MFIs, namely the Women's Development Federation (WDF), the Women's Development Banking Federation (WDBF), Sanasa Insurance Company (SANASA), Yasiru Mutual Fund (YASIRU) and SEEDS (Sarvodaya Economic Enterprises development services Ltd) as the main providers of voluntary 41 microinsurance for low-income households in Sri Lanka. These providers offer various insurance types, such as health, life, other life-cycle event, vehicle insurance, old age annuities/pension, credit, crop, and property insurance.
The survey outreach covered all provinces, that is, it included 14 districts in which these MFIs operate. From each district, two or three MFIs were selected, except from the districts of Vavuniya and Batticaloa. These are located in the Northern and Eastern provinces where only one of the selected MFIs, namely SEEDS, is operating. The selected number of insured and non-insured households from each district varies from 15 to 50.
The client bases of these institutions were used to select the insured clients. A selected number of households from each institution were randomly allocated across the districts in which they operate. Villages were selected in consultation with the district branch manager and staff, so that two or three villages were selected from each district, these representing the respective MFIs from the district. By doing so, we ensured that a high share of insured households were easily accessible for the survey. In total, 30 villages were covered under this study, including 10 to 15 insured and non-insured households. However, we suggest that our findings are (at least) representative for villages all over Sri Lanka in which microinsurance is accessible via the selected MFIs. We therefore argue that our results might be replicable in any villages of a rural and semi-urban nature in Sri Lanka, beside large cities, or very remote areas without any access to microfinance. We assume that the generalisation goes beyond the survey areas, even though external validity is not fully valid.
As YASIRU and SANASA, two of the covered MFIs, are exclusive insurance providers, we chose the non-insured clients not from the client base of the MFIs directly, but from a list of households received from existing CBOs, which are not linked to the respective MFIs, in the villages 42 . The non-insured clients were randomly selected from households of one CBO in each village. This CBO was picked randomly from a list of existing CBOs in each village, created with the help of the branch manager and the staff members of the MFIs in the district.
Therefore, the total number of households -both insured and non-insuredselected from the villages linked to one of the five institutions varies from 40 to 95 depending on the number of districts in which the MFIs operate; thus, only 40 clients were linked to the WDF, which operates in one district (i.e. Hambantota), while 95 clients were associated with SEEDS, which operates in all the districts in the country. 65 clients were related to each one of the other three institutions (i.e. WDF, WDBF and SANASA).
The sampling was done using two strata of households: those that were insured by one of the covered MFIs and those that were not insured at all. Out of the 330 households, 240 households bought and 90 did not purchase any microinsurance. Furthermore, 209 households have taken up a loan and 200 contracted a form of savings product in the past five years; thus, they might be linked to an MFI for a reason other than insurance. We include appropriate weights in the estimations to control for different sampling probabilities.
The survey questionnaire contained detailed sections on demographic and socioeconomic household characteristics, household assets, the occurrence of shocks, risk management strategies, evaluation of household's risk selfassessment and risk situation. Special focus is given on information about the integration of households into the financial market, and the use of loans, savings products and, in particular, insurance. All analyses were performed in Intercooled Stata 9.0. In the estimations the vector of explanatory 43 variables includes a household's self perception towards risk index expressed as a con- 42 We did so due to limited financial resources for the survey. 43 Table B . 1 (in Appendix B) shows the definition and specific details of each variable's construction, considered as an independent variable. To test for potential problems of multicollinearity, we computed the pairwise correlations between the explanatory variables; for the correlation matrix of the explanatory variables, see Table B . 3 (in Appendix B). We calculated the VIFs using the collin command in Stata. Except for the regressors "age" and "age squared" all VIFs were less than 2.21. Therefore, we see no reason for concern regarding multicollinearity.
Mirko Bendig -9783653016413 Downloaded from PubFactory at 01/03/2019 08:10:20AM via free access tinuous variable, eight risk exposure dummies, and as control variables different household characteristics including demographic and wealth variables, education, economic activities of the household head, the distance to road as an access to market indicator and information about remittances. In relation to the dependent variables, summary statistics for the sample are presented, divided into the mean of each explanatory variable. Table 2 .2 displays the summary statistics for the full sample, and the users of savings products, loans, and insurance. In Table 2 .3 the descriptive statistics are presented in relation to the categories of the dependent variable used in the estimations of the ordered probit model, namely non-users of microfinancial services, and users of one, two or three microfinancial services.
In order to capture a household's attitude towards risk as a proxy for its degree of risk aversion, we created an index using a factor analysis which covers the household's subjective perception of its exposure to a range of risks 44 . The index is constructed from three questions related to the household's selfperception of its exposure to health shocks, weather and environmental related shocks, and economic shocks, as compared with neighbouring households and from one question about the household's own rating of its willingness to take risks 45 . The users of a loan or savings product report higher risk assessment scores than all households (in the full sample). The users of insurance give themselves the lowest risk assessment score. In addition, the non-users report the highest score for risk assessment, followed, in order, by the users of three, two and one services. In relation to the risk exposure experienced by the household in the past five years, we control for eight different dummy variables in our analysis. These variables capture the most severe risks that households faced in Sri Lanka in the past five years. The variable takes the value of 1 if a household had experienced a severe shock during the previous five years and this had severe consequences, and 0 otherwise. Severity is defined as meaning that the household needed more than one month to recover economically from the specific shock. The dummy variables are if a household experienced a severe drought, animal threat, crop failure, death of a household member, illness of a household member, an increase of input prices, the inability to sell agricultural products, or any other severe shock during the preceding five years. This cate-44 The index is created by a factor analysis using the principal components factor method.
For details on variables included and factor loadings (Table B . 2 in Appendix B). 45 We cannot take risk aversion into account in our analysis, as e.g. are suggested by Dohmen et al. (2006) in the literature on insurance demand, since experimental methods used to measure personal risk aversion were not included in our survey and related standardized questions in our survey questionnaire only reflect this in a limited way.
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The summary statistics produce a similar result for the users of savings products, loans, or insurance, due to the exposure to the respective eight risk dummies. The risk exposure of the three user groups depends significantly on the type of risk. In addition to the variables, such as illness of a household member or any other severe shock, a higher share of the users of one, two or three financial services report the incidence of a severe shock than do non-users of financial services.
An asset index constructed via factor analysis and a dummy variable for land ownership are used as proxies for the wealth status of the household. Furthermore, we added asset quintile dummies in one estimation to examine the households which used any kind of financial service, in relation to their wealth status. We checked whether any financial services, such as construction loans, are used to purchase any form of asset; if so, these assets are not considered in the asset index. By doing so, we avoid potential problems of endogeneity. Land is generally not an as easily purchasable asset compared to other assets, so the influence of endogeneity can be neglected. A higher share of the users of savings products, loans or insurance own land compared to those in the full sample. The same is true for the users of one, two or three financial services as compared to the non-users of financial services. The users of three financial services have the highest asset endowment, followed by the users of two and then one financial service. The non-users present the lowest asset endowment score. The users of financial services are generally better off households than the non-users in the communities surveyed. The data set in general, but especially the demographic and wealth data, confirms that the sample consists of poor and middleincome households.
The majority of households is engaged in low-income economic activities such as small-scale industrial businesses, petty trading and farm activities at the subsistence level. Around 20 percent of household heads have no formal or only primary education, whereas 40 percent of households heads report that they received secondary education. Around 60 percent of the household heads are selfemployed or contractual workers in either agriculture or non-agricultural activities, while around 20 percent of heads are not employed, due to youth or old age, disability, or similar reasons. The influence of the household size on the usage of financial services depends significantly on the composition of the households. In our data set, household size correlates highly with the number of dependents (correlation coefficient of 0.79) and with the number of children (correlation coefficient of 0.49). However, larger households in the sample have a high number of children and elderly people, but also more economically active adult household members. On average, we find that households who use savings products, loans, or insurance, have a larger household size compared to the full sample. Moreover, households who use two or three financial services have larger households than non-users of financial services, whereas users of savings products have the smallest households. The age of the household head shows no large difference between users in the full sample, and the users of savings products, loans or insurance, but the non-users of financial services are significantly older than the users of one, two, or three financial services.
Methods
The participation in the three formal financial service alternatives -savings products, loans, and insurance -is estimated in the form of separate probit models for each of the three. The analysis is complemented by estimating an ordered probit model on a number of alternatives: whether households used financial services or not, and if so, one, two or all three, in the previous five years. Financial services are defined here as services provided by a state, development, domestic private, or foreign private bank, MFI, insurance company or financial leasing company.
Formal savings products include all formal financial services, which are voluntarily used for a savings purpose, for instance savings accounts, current accounts or savings plans 46 . We control for that by excluding all savings products, which were compulsory or bound to any other formal financial service, so that users of formal savings products are only those households which use these products for the genuine purpose of the saving or safe storage of money. Formal loans include all loans taken up voluntarily from the mentioned institutions and which were not used for the purchase of any durable assets in the previous five years. Formal insurance is confined to those types of insurance which are offered by the MFIs or other insurance providers covered by the survey conducted, and which may be understood as private suppliers (Table 2.4). Hence, the category includes mainly health and life insurances, but also many other types of insurances, such as other life cycle events, vehicle insurance, old age annuities/pension, credit 47 , crop and property insurance. 46 The related questions in the survey's questionnaire only mentioned savings and do not ask about or distinguish between any specific savings products. 47 Credit (life) insurance policies are not taken into account in this study, as these policies are mostly not taken up voluntarily, but bound to a loan or to the approval of a loan.
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The usage of savings products S*, usage of loans L*, and usage of insurance I* is estimated separately using probit models:
In each of the three equations, each latent variable depends on a vector of explanatory variables X, three unknown parameters ȕ S , ȕ L , ȕ I , and the stochastic components of the error terms İ S , İ L , İ I . The latter represent the unobserved factors, i.e. the marginal probability, accounted for making the decision in favour of either of the three financial services. The dependent variables are the dummy variables below; participation in savings products, loans and insurance (Table  2 .5). The vector X of explanatory variables is identical in all three equations and in the ordered probit estimation, assuming that the same decision making process underlies each choice. The three equations from (1) may then be expressed as three binary variables Y j (j = S, L, I) that take the value of 1 if the household uses a financial service, and 0 otherwise. Table 2 .7 show that the use of each of these services may be interrelated, as many of the households use several of these services simultaneously. Therefore, the estimation results of the separate probit models are combined first with probit models to estimate the determinants of the use of specific combinations of financial services 48 and then with the estimation of an ordered probit model with a categorical dependent variable, which has the value one for "no financial service", two for "one financial service", three for "two financial services" and four for "all three financial services". The outcomes are here ordered in relation to the quantity of financial services used by the household. Nevertheless, these quantitative measures indicate important qualitative implications. From the first category use of "no financial services" to the latest category use of "all three financial services", not only the quantity, but also the sophistication and complexity of the use of financial services gradually increases. The ordered probability model is a suitable tool for this kind of dependent variable (Greene 2003) . The two alternative model types are the ordered logit and the ordered probit model, from which we chose to employ the ordered probit model. The logit specification is only a trivial modification and appears to multinomial logit model would be a very interesting approach, it is not feasible for these categories, as we cannot assure exclusive categories here. μ are unknown parameters to be estimated with β . The choice of the respondents follows a decision-making process which depends on certain measurable factors, x, and certain unobservable factors, ε . In the ordered probit model, ε has a standard normal distribution. The probability of observing outcome i corresponds to the probability that the estimated linear function, plus random error, is within the range of the cut-points estimated in the outcome: κ is taken as ∞ − and 3 κ is taken as ∞ + . All of this is a direct generalization of the ordinary two-outcome probit model.
Estimation Results and Interpretation

Regression Estimates for the Uptake of Savings Products, Loans or Insurance
The outcome of the separate probit regressions on the determining factors of the uptake of savings products, loans and insurance is presented in Table 2 .8 49 . In contrast to earlier findings in the literature from Giné et al. (2008) and (Essay 1, Section 1.7) we find that households may not consider financial services as an additional risk due to mistrust of the providing institution or misunmisunderstanding of the products offered, so that there may be a higher trust in MFIs in Sri Lanka than in the Ghanaian case. The higher trustworthiness of these institutions may be traced back to the more developed microfinance market and the longer existence of MFIs in Sri Lanka, which leads not only to more sustainable institutions, but also to close relationships between the institutions and the clients. In particular, households who perceived themselves as more exposed to risk, are significantly more likely to use savings products, loans or insurance, whereas the marginal effect (ME) is highest for the participation in loans, followed by savings, and insurance schemes. Poor households have a lower ability to bear a given amount of risk than their better off counterparts, so a severe shock can be ruinous for them (Ray 1999) . In respect to the importance of risk coping strategies, the poor might have a higher incentive to secure against the consequences of such hazards, and so a higher probability to uptake a financial service. However, a household's self perception of risk exposure can only give an indication that its higher exposure to risk may lead to higher awareness of, and aversion towards, risks 50 . In respect to the exposure of risks experienced in the preceding five years, it depends highly on the type of past risk, whether a household is more or less likely to participate in savings, loans, or insurance schemes. Nevertheless, the risk experience in the past is associated with the uptake for savings, loans or insurance. In case of a serious drought, households are significantly less likely to 49 The coefficients are normalized to reflect the marginal effect of a one-unit change in the explanatory variable on the probability of financial service uptake. Because of the underlying cross-sectional survey data, we treat cautiously any causality of the estimation outcomes due to the inability to control for heterogeneity or potential reverse causal relationships. Further, it is important to note that our findings include potential endogeneity problems, as omitted explanatory or third factor variables also influence the outcomes and explanations shown here, so we limit our interpretations to associations. 50 Our finding is limited in explanatory power due to the subjective (perception) measurement of the type and degree of risk aversion.
Mirko Bendig -9783653016413 Downloaded from PubFactory at 01/03/2019 08:10:20AM via free access use any savings products, whereas after an animal threat households are significantly more likely to use a savings product than households without such experience. The experience of a crop failure in the previous five years leads to a significantly higher likelihood of the household using credit, but a lower likelihood of requesting insurance. In line with the findings of Essay 1 (Section 1.7) for rural Ghana, we find that households are significantly more likely to use savings products after the experience of the death of a household member, but less likely to use loans. In the case of a severe illness, we find, in contradiction to Essay 1 (Section 1.7), that households are more likely to save and less likely to take up credit; indeed, the latter estimate is not statistically significant. After the experience of a dramatic increase in input prices, households have a statistically significant lower likelihood of using savings products, loans, or insurance, but after the occurrence of the inability to sell agricultural products, households are more likely to take up savings or loans. The idiosyncratic shocks which are accumulated in the last risk exposure dummy significantly increase the likelihood of the household's requesting loans, but decrease the likelihood of purchasing insurance. Households uses loans as an ex post risk management strategy after the experience of shocks such as crop failure, inability to sell agricultural products and other idiosyncratic hazards. All of these risks are either agriculture related or idiosyncratic risks, which may be sufficiently covered, for both the household and the providing institution, by respective credit options. However, it appears that family related shocks such as death or illness of a household member decrease the likelihood of the household using loans, as credit may lose its effectiveness as an ex post coping mechanism if the consequences of the shock are permanent. The same finding occurs for a dramatic increase in input prices.
We find that savings may function as an ex ante risk coping strategy in the case of family related shocks, such as death or illness of a household member, an animal threat or inability to sell agricultural products. The likelihood of using insurance decreases after the experience of a crop failure or an increase in input prices, but there is no evidence that households are more likely to request insurance after any such incidence. It is important to note that savings and insurance are unable to cover the costs of a shock if they are purchased after its occurrence. Furthermore, our findings might indicate that high risk households are more likely to participate in multiple financial services in advance, as they are more likely to suffer from negative shocks. This may cause adverse selection problems in the insurance market. Nevertheless, it is a plausible hypothesis that a household's financial behaviour is associated with the risk exposure of the household in the past and in the present.
We include several control variables for more aspects of the household's decision to take up savings, credit or insurance, but limit the discussion to those which appear to be statistically significant. In contrast to earlier contributions in the literature, we find that female-headed households are more likely to use loans than their male counterparts. A possible explanation might be that several MFIs, e.g. the WDF, are explicitly targeting women within their microcredit schemes in Sri Lanka. We expected household size to be a significant determinant for a household's uptake of savings products, credit or insurance. In fact, it is evident that, with increasing household size, a household requests more loans or insurance policies. This suggests that household heads in larger households feel more responsible and have higher incentives to protect the other members of the household than heads in smaller households.
Age is intimately related to credit and insurance uptake in significant ways. In line with earlier findings in the literature, we find a life-cycle effect for the use of loans, due to the longer lifetime experience with financial services and more developed economic activities, but not for insurance participation. The turning point for credit uptake is 53 years of age, indicating that the need and respectively the access to credit decreases in old age. The turning point for insurance uptake is 58 years of age. With increasing age, household heads obviously request less insurance, but from the turning point onwards they request more. This indicates that younger household heads request more insurance since they have more experience with financial matters due to their more developed economic activities, or they have more knowledge of financial markets and insurance due to higher educational attainment than older household heads. Thus, it seems that younger household heads are more financially capable than older ones.
Echoing previous contributions in the literature, household heads with no formal primary or secondary education are significantly less likely to use savings products or loans than their better educated counterparts. We find a marginally positive relation between insurance uptake and the secondary education level of the household head 51 . Our results suggest that lower levels of educational attainment reduce the probability of using financial services. Households with a lower educational level are obviously less financially capable, due to their lower cognitive ability, to understand financial products and markets, and so have less willingness to experiment with them.
As we expected, we find that households with a head who is either selfemployed or unemployed are significantly less likely to use credit; consequently, household heads with lower income earning abilities due to selfemployment or unemployment lack access to loans, compared to employed heads or heads being employers with respective higher income earning abilities.
We find that remittances significantly increase the likelihood of savings and decrease that of loan uptake. This suggests that remittances represent an additional income source and form of collateral, thereby facilitating a household's access to loans. In contrast to an earlier finding from Essay 1 (Section 1.7) for rural Ghana, remittances may function as a substitute for savings products here.
Being an indication of socioeconomic status, we assume that households which own land or have a higher asset endowment are more likely to use savings products, loans or insurance 52 . Our findings confirm that better off households are more likely to use savings, loans or insurance. This implies that the poorest households are excluded from the use of financial services, or that they have no or only limited access to them. There might also exist price or nonprice obstacles to finance for the poor in Sri Lanka.
Regression Estimates for the Use of Zero, One, Two or Three Financial Services
In Table 2.9 and Table 2 .10 we estimate an ordered probit model on the uptake of zero, one, two or three financial services to derive which role financial services can play in terms of risk mitigation and financial capability in Sri Lanka 53 . In Table 2 .10, we replace the explanatory variable "asset index" with five asset quintiles indicating a household's relative wealth status rank in terms of asset endowment to investigate in more detail whether the poor have access to financial services or not and whether financial service providers successfully target the poor. In comparison, we present regression estimates of probit models for the use of specific combinations of financial services (Table 2.11) 54 . In line with the previous outcome of the probit regressions (Table 2 .8), we find that households who perceived themselves as being more exposed to risk, are more likely to request one, two or three financial services, although the latter is statistically insignificant. Those more exposed households are significantly less likely to use no financial service. 52 A household's income is not included as an explanatory variable, but we assume that better off households, due to a higher asset endowment and land ownership, have a higher ability to generate income. 53 The coefficients are normalized to reflect the marginal effect of a one-unit change in the explanatory variable on the probability of financial service uptake. We calculated the marginal effects for the ordered probit estimation using the margeff command in Stata (Bartus 2005). Average marginal effects and standard errors for marginal effects are calculated using the delta method. 54 These findings give an indication of what the determinants of the use of specific combinations of financial services are, and can be used to enhance the discussion of the ordered probit results. The combinations are savings and credit, savings and insurance, credit and insurance, and all three financial services.
Mirko Bendig -9783653016413 Downloaded from PubFactory at 01/03/2019 08:10:20AM via free access Table 2 .11 also shows a positive association with a household's participation in savings and loans, savings and insurance, loans and insurance, and all three of these. This indicates that the uptake of financial services increases with a household's subjective perception of risk, so that households may not link financial service uptake with an additional risk, but consider such services as adequate coping measures. It seems that household heads use different combinations of financial products related to their financial capability level as a response to the incidence of a peril. The poor are obviously more exposed to risks, so it appears that they have a higher incentive to secure against future shocks and thus, have a higher probability to uptake a financial service, even if this uptake is constrained by a limited access to financial services. In line with the findings from the previous probit regression models, the experience of specific hazards in the past is associated with the probability of the uptake for one, two or three financial services (Table 2.9). The same is true for the estimates for the combinations of financial services in the separate probit model (Table 2 .11). We confirm that, after a death experience, households are significantly more likely to request one, two or three financial services. The same result appears in the case of severe illness of a household member. The inability to sell agricultural products in the previous five years is negatively associated with the use of no service, but positively with the household's request for one, two or three financial services. This underlines the fact that households might use one or a more diversified set of financial services as risk coping mechanisms after the experience of certain shocks.
The death and severe illness of a household member, as both are family related and idiosyncratic hazards, may be covered by specific financial services, such as savings and insurance, if these services were contracted before the incidence of the risk. Furthermore, credit may be unable to cover the long-term costs of permanent shocks, so it is possible that credit would cover, for instance, funeral expenses, but not the loss of monthly income streams in the case of the breadwinner's death. The inability to sell agricultural goods can be rather an idiosyncratic or aggregate hazard depending on the reason for the inability to sell. Interestingly, a household's accessibility to financial services and its probability of using all three financial services decreases after the experience of a crop failure or other shock (Table 2.9). In sum, it is important to note that highrisk households may be more likely to participate in advance in multiple financial services, which may lead to adverse selection problems in the insurance market. Nevertheless, there is significant evidence of the association between financial behaviour and the past risk exposure of the households.
In the following, we emphasize the statistically significant control variables covering more characteristics of the household's decision to use financial ser-vices. We find that larger households are more likely to access the financial market and use financial services, as they are more concerned with protecting their members from possible harm. This is shown by a positive association between household size and the outcome for three financial services, as well as for the combined use of savings products and loans, savings products and insurance, loans and insurance (Table  2 .11). It seems that larger households have more economically active adult household members, indicating the higher financial resources of those households in Sri Lanka.
In line with the previous finding of a life-cycle effect for credit uptake, there is a life-cycle effect for one, two, and three financial services uptake, but none of the estimates is statistically significant (Table 2.9). However, age is a positive and significant factor regarding the uptake of savings products and credit, but negative regarding the uptake of savings products and insurance, insurance and credit, and all three financial services ( Table 2 .11). This indicates that household heads with increasing age are less financially capable of using a more diversified set of financial services than their younger counterparts or are restricted from access to them. Further, there appears to be a life-cycle effect for the usage of savings products and credit.
Household heads with no formal, primary or secondary education are significantly more likely to use no financial services or are excluded from the uptake of financial services than their better educated counterparts, although the marginal effects are not statistically significant. Indeed, we find that household heads with no formal, primary or secondary education are significantly less likely to request a combination of savings products and credit (Table 2.11). Households heads' lower educational attainment limits their ability to understand and apply for such services (i.e. this represents their lower financial capability), their perception of possible risk coping strategies, and also increases mistrust according to the level of participation in microfinance services and institutions. Further, they might be excluded due to lower income earning abilities and an accompanying lower socioeconomic status.
As we expected, a household's socioeconomic status is closely related to its participation in financial services in Sri Lanka. We find that households in possession of land are significantly less likely to use no financial services and more likely to request one, two, or three financial services. The same is true for households with a higher asset endowment (Table 2.9). In Table 2 .11, there is evidence that the poor have a lower accessibility to specific combinations of the three financial services. In line with the literature, this indicates that microfinancial services are so far not able to target the poorest households adequately or rather the poorest have no or only limited access to such financial services in Sri Lanka (Hulme and Mosley 1997 , Navajas et al. 2002 , Datta 2004 .
Regarding the five asset quintiles (Table 2 .10), households in the two poorest quintiles (Quintile 1 and 2) are significantly more likely to be excluded from the use of financial services, but less likely to use one, two or three financial services compared to the households in the wealthiest (fifth) quintile. Having said that, we conclude that access to finance is restricted for the poorest in Sri Lanka. Exclusion can be voluntarily or involuntarily. However, it is rather unlikely that the poor choose not to use financial services. Yet, it appears that they might not use financial services due to lower financial capability levels or to religious or cultural reasons. It seems that the poor are missing a basic level of financial capability for participation in financial schemes or do not know someone who understands the services which are available for them, and who is able to fill in the required application forms (World Bank 2008) . Importantly, they might also be excluded from the use of financial services because of specific requirements of the providers, like price or non-price barriers, the underlying contractual or informational frameworks, discrimination against certain population groups or the fact that they are considered to be unbankable because of low or irregular income or because they are considered to represent too high a risk (World Bank 2008).
Conclusion
Microfinancial services are promising measures for providing low-income households with different options to cope with risks of the occurrence of severe hazards. Therefore, we argue that, particularly the more diversified participation, i.e. the use of different types of financial services, holds the promise of adequately addressing the financial needs of households relative to the consequences of certain risks. It is the objective of this paper to contribute to the literature on the determinants of households' participation in microfinancial services by analyzing a household's decision to use zero, one, two or all three financial services. Using an ordered probit model, the estimation procedure allows us to test, whether a past shock experience of a household is associated with the use of financial services, and whether households identify financial services as possible risk coping mechanisms in Sri Lanka.
We conclude that the probability to uptake financial services, i.e. the request for one, two or three financial services, increases with the household's increased self-perception of risk. In contrast to the Ghanaian case in Essay 1, it seems that households may not link financial service uptake with an additional risk, but may instead consider them as diversified coping measures. This may indicate that households assess the MFIs in Sri Lanka as being more reliable than in Ghana. It is possible that combinations of different financial products play a key role, as a more diversified portfolio of coping mechanisms leads to a better assurance against future harm. Even though the poor are more in need of insurance against possible risk consequences, the access to financial services is still limited for them. Policy makers have to set the right legal frameworks and incentives to overcome these constraints and reach a higher geographical coverage and diversity in the financial and microfinance market.
Interestingly, the correlates of the eight dummy variables representing the households' risk exposure in the past five years give a manifold picture. It appears that the probability of the uptake for one, two or three financial services is associated with the experience of specific hazards in the past. The experience of a death, a severe illness of a household member or an inability to sell agricultural products, is positively associated with the participation in one, two or three financial services. It depends on the type of shock, i.e. permanent or transient, whether the costs of the shock can be efficiently covered by respective financial services. Therefore, financial services might be achievable and efficient risk management mechanisms implemented in Sri Lanka. Beyond our valuable insights, future research is necessary to estimate the causal impact of risk exposure on financial behaviour, taking the exact date of risk incidence and contract of financial services into account.
We elaborate some different and novel implications of particular relevance for the discussion of factors determining participation in microfinancial services. In larger households, heads are more likely to request financial services linked to higher incentives for the protection of the household. We find a lifecycle effect for the usage of credit, and for the combination of savings products and credit.
Lower educational attainment is negatively associated with the uptake of savings, credit and the combination of savings and credit, which indicates a lacking basic level of financial capability for such households. In contrast to earlier findings in the literature, remittances may function as a substitute for savings products. Finally, microfinancial services are either so far not able to reach the poorest, or the access to finance is still limited for them in Sri Lanka. It is rather unlikely that the poor choose voluntarily not to use financial services due to their high risk exposure. On the one hand, there are some households among the poor who refuse the use of financial services out of respect to religious or cultural reasons. However, on the other side the majority of the poor is still excluded from financial markets because of supply-side constraints and their poor understanding of financial services.
Having said that, it would be necessary to broaden the access to finance for the poor and especially to raise the level of knowledge among low-educated, illiterate and certain religious groups to increase the awareness of the benefits of financial services as efficient risk coping strategies. In addition, we hope to see more research on the financial capability level, using a more holistic concept of financial capability for further analyses of microfinancial services in developing countries (Kempson 2009). Moreover, it would be desirable that policy makers promote households' financial capability by increasing the public awareness of these issues and by implementing financial educational campaigns. Indeed, simple and easily understandable products and more detailed, educational information about product details, and the duties and rights of the clients are urgently demanded from the MFIs in order to empower the poor to use microfinancial services.
